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DRAFT 1 

1. INTRODUCTION 

I have recently been through my files of papers relating to 
accuracy of diagnosis, preparatory to writing a detailed review on 
the evidence. I have restricted attention, to papers which concern 
lung cancer, all cancer, or all deaths, and have not considered 
papers addressing accuracy of diagnosis of other specific diseases. 
I have also restricted attention to papers in the English language. 
For each paper of interest I have attempted to summarise relevant 
information In a paragraph or two and to organise those paragraphs 
into sections under common headings ordered chronologically. While 
going through the papers, I identified some 70-80 further papers 
which may be relevant which I have requested copies of. I will, in 
due course, write paragraphs on these to extend this document and 
then use the material to write an interpretative review. At this 
stage, I have not attempted to interpret or summarise, with the 
exception of a summary table for section 2.8. 

Any comments on the material presented, or any missing relevant 
papers I may have overlooked, is welcome, as are ideas for the most 
useful form a review might take, and where it might be submitted. 
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2. AUTOPSY 
2.1 Autopsy rates 

The WHO in their World Health. Statistics Annual routinely 
provide "background information on mortality statistics" which 
includes information on the percentage of deaths for which an 
autopsy was performed. Table 1 summarises latest available data in 
1991 for a number of countries on the autopsy rate overall and by 
age (where available). Of the 27 countries, the highest rate is 

TABLE 1 


Country 


Hungary 

Iceland 

Sweden 

Finland 

Austria 

Denmark 

USSR 

Czechoslovackia 

England & Wales 

New Zealand 

Bulgaria 

East Germany 

Australia 

Canada 

Switzerland 

Singapore 

Scotland 

Kuwait 

Norway 

USA 

Northern Ireland 
Poland 

West Germany 

Netherlands 

Eire 

Malta 

Japan 


(* Age groups 35-54, 


% of deaths 

for which 

Total 

15-44 

49 


38 


37 

76 

36 

82 

34 

47 

32 

30* 

31 


29 


26 

62 

26 

71 

25 


25 

48 

21 

70 

20 

56 

19 

35 

16 


15 

57 

15 

48 

14 


12 

15 

11 

56 

9 


8 


8 

14 

7 

13 

6 

39 

4 

8 


55-70, 75+) 


autopsy was performed 
By age 

45-64 65+ 


56 

36 

52 

27 

46 

31 

27* 

17* 


36 

22 

35 

18 

34 

14 

29 

12 

29 

13 

27 

16 

24 

11 

13 

3 

16 

5 

17 

5 


11 

7 

13 

4 

9 

2 

7 

3 
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for Hungary (49%), the lowest for Japan (4%), with the median 20%. 
For all countries where data are available, the lowest rates are in 
the oldest age group. 

Kennaway and Kennaway (1936) examined death certificates for 
all 8808 cases of lung cancer in males from England; and Wales for 
the years 1921-32. A post mortem had been carried out for 25%, the 
rate rising from 12% in 1921-23 to 26% in 1930-32. The authors 
comment on the "high proportion of cases thought to have died of 
cancer of the lung ... now subjected to autopsy". For larynx cancer 
rates were only 6% over the whole period rising to 8% in 1930-32. 

Guptill (1976) carried out a study of the social factors 
associated with permission for autopsies to be conducted' in Michigan 
in 1965-66, interviewing the next of kin of 475 county residents 
aged; 40 or over who died in one of the 3 major hsopitals in 
Washtenaw County. The older the patient, the lower the probability 
permission for an autopsy would; be requested and the lower the 
probability permission would be granted if requested. Autopsies were 
only conducted in 45% of cases where the patient was 754- as against 
76% where the patient was 65+. Permission to conduct an autopsy was 
more likely to occur if the next-of-kin was younger and a closer 
relative. 

Based on 99,145 death certificates from New Jersey in 1979 and 
1980, Ahronheim et al (1983) demonstrated a striking age difference 
in the frequency with which autopsies were carried out. The peak 
(82.5%) occurred in the third decade of life, the nadir (2.4%) by 
age 90 years. The trend was similar in both sexes, though at all 
ages men were more likely to undergo autopsies than women. The 
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age-related decline was evident for all causes except those for 
which an autopsy was mandatory by law (homicidd,, suicide, transport 
accidents). 

McFarlane (1987) compared the demographic features of 4122 
adult patients who died at the University of Kansas Medical Center 
and underwent autopsy with the remaining 3271 patients who died and 
did not undergo autopsy. He reported no "clinically relevant" 
differences between autopsied and non-autopsied patients as regards 
age, sex, or race, although the large sample size made differences 
statistically significant. For example, the mean, age of those 
undergoing necropsy was only 2 years younger, in each sex, than that 
of those not undergoing necropsy. The author concluded that his 
findings suggest that "a demographic bias does not distort necropsy 
population data compared with data of the population of hospital 
records 


2.2 Accuracy of autopsy diagnosis 

Wilson (1966) has pointed out that "in justice and honesty it 
must be admitted that in a certain: number of patients - about 20% - 
more or less mystery and confusion still prevailed after the 
post-mortem examinations". 

Jimenez et al (1975) reexamined all the available slides in 465 
male autopsy cases previously certified as bronchogenic carcinoma, 
the deaths occurring at the Brooklyn Veterans Hospital over the 
period 1964-73. In 152 cases the diagnosis was only established by 
partial autopsy or by needle biopsy, considered insufficient to 
establish the lung as the primary site of origin. In 253 of the 
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remaining 313 r which had sufficient histologic material to permit 
complete microscopic examination, the diagnosis was confirmed. 

Among the 60 cases erroneously diagnosed, there were 14 cases in 
which no evidence of malignancy was found at autopsy (the past 
history revealing there had been a previous resection), and 46 cases 
in which pulmonary metastases from other primary sites simulated 
bronchogenic carcinoma. 

2.3 Measurement of agreement between clinical and necropsy diagnosis 

Saracci (1990) considers the 2 x 2 table for presence or 
absence of a disease at post mortem and clinically. He presents 
arguments why the sensitivity and specificity are indices that 
better monitor clinical diagnosis performance than are the agreement 

rate and the confirmation rate. He also points out that there is a & 

need to have data concerning the likely size of errors in postmortem 
diagnosis. Specificity and sensitivity of clinical diagnosis 
compared to true diagnosis will not be accurately measured by 
comparing clinical diagnosis to post mortem diagnosis unless errors 
in post mortem diagnosis are very small indeed. 

2.4 Classifying discrepancy between clinical and necropsy diagnosis 

Anderson (1984) described a method for classifying a 
discrepancy between the clinical and necropsy diagnosis. Class 1 
was a discrepant major diagnosis with adverse impact on survival, 

Class 2 was a discrepant major diagnosis with equivocal impact on 
survival, Class 3 was a discrepant minor diagnosable disease that 
was not directly related to cause of death but either was 
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asymptomatic and should have been treated or would have eventually 
affected prognosis, and Class 4 was a: discrepant nondiagnosable 
minor disease of possible genetic or epidemiological importance. He 
also presented a table of 12 published autopsy studies showing 
percentages showing substantial discrepancies (including only those 
with substantial impact on patient survival) varying between 4% and 
18.7% (median 9.6%). 

2.5 National autopsy data available on computer 

In 1959 the Japanese Pathological Society established a 
national autopsy registration systemi, data from which are published 
every year as an annual. Urano et al (1982) point out that 
computerization of the autopsy data started in 1974, : and describe 
the format by which the data are recorded. They also give detailed 
tables showing the age distribution of various diseases, the joint 
distribution of tumours by site and histological type, and the 
combination of primary sites in double malignancies. The autopsy 
rate was noted to be only 3.9% over the period 1974-79 where data 
had been computerized. 

2.6 Reasons for clinical misdiagnosis 

Rosenblatt et al (1966) studied 380 cases of extrathoracic 
carcinoma necropsied at the Doctor's Hospital, New York between 1945 
and 1964. 189 (44.7%) had pulmonary metastases, the most frequent 
being colon (39), breast (41) and pancreas (28). 97 (25.5%) had 
bronchial involvement, approximately 50% of the cases with 
metastases. 39(10.3%) presented features compatible with the 
diagnosis of bronchogenic carcinoma, approximately 40% of the cases 
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with bronchial involvement. 14 of these 39 cases were metastases 
of pancreatic carcinomas, kidney carcinomas being next most frequent 
(6 cases). The authors conclude that "the simulation of 
bronchogenic carcinoma by metastatic tumours occurs with sufficient 
frequency to challenge the diagnostic accuracy of death certificates 
as bronchogenic carcinoma without necropsy exclusion of other 
primary sites. 

Alderson et al (1983) in an editorial on death certification in 
the British Medical Journal notes that "many reports in Britain and 
overseas have shown that after necropsy the pathologist's opinion 
about the cause of death differs from that of the clinician in 
charge of the patient in a substantial proportion of cases. This 
divergence is much greater in the elderly, in whom multiple diseases 
are common, and especially when neoplasms or cardiovascular or 
respiratory diseases were thought in life to have been responsible 
for the last illness." They also point out that "death may, 
however, have resulted from bronchial disturbances or from cardiac 
arrest or an arrhythmia which cannot be recognised at necropsy, andi 
conversely structural disease evident to the pathologist may have no 
relevance to the fatal outcome. The less consultation there is 
between clinician and pathologist the wider will be their 
disagreement." 

Wells and Feinstein (1988) carried out a case-control study of 
men or women aged 25 or older attending Yale-New Haven Hospital. 
The 385 cases had received a spectrum Papanicolau ("Pap") smear test 
during the period 1977 to 1980. Controls were individually matched 
on age, admission diagnosis and date of admission but did not 




Source: https://www.industrydocuments.ucsf.edu/docs/lsclOOOO 


2028470481 



- 8 - 


recieve a sputum Pap smear test. Patients were not included as cases 
or controls if they had characteristics which rendered a sputum Pap 
smear test obligatory, unnecessary, or unproductive. The odds ratio 
for having a Pap smear test was 1.90 in men compared to women, 2.78 
in those with a recent cough compared to those without one, 3.71 in 
those with a chronic cough compared to those without one, and 2.86 
in those who had ever smoked compared to those who had never done 
so. All these differences were extremely highly statistically 
significant and largely independent of each other. The authors 
"suggest that women and non-smokers may be deprived of appropriate 
diagnosis and therapy unless a diagnostic working for lung cancer is 
guided mainly by radiographic findings and presenting 
manifestations" and note that "detection bias has probably led to an 
excessively elevated magnitude for the cigarette smoking-lung cancer 
association and to a falsely low estimate of incidence rates in 
women". 

2.7 Differences between clinical and necropsy diagrrerses 
a) Studies not specifically mentioning lung cancer 

Karsner et al (1919) compared clinical and autopsy diagnosis of 
600 cases in two large hospitals in. Cleveland, Ohio. In 50 (8%) of 
the cases there were what was considered gross errors in the 
clinical diagnosis. The overall error rates, including also minor 
errors, were presented only by organ or part of the body. For lungs 
and pleura the chance of a correct diagnosis was noted to be 38%. 

Gruver and Freis (1957) studied the clinical records of 1,106 
patients autopsied over the period 1947-1953 at the Veterans 
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Administration Hospital in Washington, DC, where the autopsy rate 
was 7.2%. After excluding cases where "a precise diagnosis was 
impossible, e.g. metastatic carcinoma in which the primary site was 
incorrect 11 they reported that 64 (6%) was misdiagnosed. They noted 
that misdiagnoses were more common in June and July when the 
resident staff is changed and the students and other personnel are 
on vacation. 15 of the 64 misdiagnoses were neoplasms, of which 2 
were of the lung. 

Thurlbeck (1981) compared clinical and autopsy diagnoses for 
200 patients autopsied at a teaching hospital in Winnipeg in 1978 
and 1979. The two sets of diagnoses were compared as regards the 
major underlying disease, the cause of death, and significant 
incidental pulmonary findings. There were major disagreements for 
the major underlying disease in 12% of cases and major disagreements 
in a further 12%. In only three cases was it considered that 
different management might have affected the outcome had the correct 
diagnosis been made during life. There were disagreements as 
regards the cause of death in 36% of cases, and in 10% of cases the 
outcome might have been different had the clinical diagnosis been 
accurate. Major incidental pulmonary findings diagnosed clinically 
were confirmed in 76% of cases and majior pulmonary findings 
diagnosed at autopsy had been recognized clinically In 83%. No 
results are cited for lung cancer. 

Goldman et al (1983) analyzed 100 randomly selected autopsies 
from each of the years 1960, 1970 and 1980 at a teaching hospital in 
Boston. Autopsy rates at these three time points were 75%, 71% and 
38%. Autopsies revealed major missed diagnoses for which treatment 
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might have resulted in prolongation of survival in 8% of patients in 
I960, 12% in 1970 and 11% ini 1980. Major missed diagnoses for which 
treatment would not have been changed were seen in a further 14%, 
11% and 10% of patients at the 3 time points. Tumours formed only 9 
of these missed diagnoses, 5 in I960, and 2 each in 1970 and 1980. 
The authors concluded that "advances in diagnostic technology have 
not reduced the value of the autopsy" and that "our findings suggest 
that the current very low autopsy rate in many hospitals is 
inappropriate and that the autopsy will continue to uncover many 
shortcomings in both medical and surgical diagnoses". 

Friederiei and Sebastian (1984) reviewed the charts and autopsy 
reports of 2537 patients coming to autopsy in 1973-1982 at a 
hospital in Illinois. In 244 (10%) of patients, the primary disease 
as diagnosed at autopsy had not been recognised before death. In 
228 (22%) of 1019 patients dying of cancer, the primary site of the 
malignant neoplasm was not known before autopsy. In almost half of 
these (10%) it was not realised that the patient had a cancer at 
all. Data were not presented on individual types of cancer. 

Stevanovic et al (1986): retrospectively reviewed the protocols 
of 2,145 autopsies performed during 1981 to 1984 at the Institute of 
Pathology at Belgrade University and compared them with the clinical 
diagnoses. The clinical diagnoses were considered to be completely 
correct in 48% (1030) of autopsies, partially correct (when one of 
the principal or secondary diagnoses or the immediate cause of death 
was missed) in 14% (312), and incorrect or erroneous (when missed 
diagnoses were of major clinical importance, with direct impact on 
survival) in 29% (618). A further 9% (185) were unclassified, since 
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the diagnoses had been recorded by the clinicians as probable, 
uncertain, or open to question. Malignant tumours were found in 525 
patients, in 99% of which they were the principal disease. In 58% 
(307) of these the malignancy had been correctly diagnosed, in 25% 
(131) the tumour had not be suspected clinically, in 10% (54) the 
tumour suspected clinically differed from that recorded at autopsy, 
in 6% (30) what was thought to be the primary site of the malignant 
neoplasm was found to be a metastatic site, and in 1% (3) only 
metastases were found at autopsy. The authors noted that the 
diagnostic inaccuracy had significantly increased between 1981, 
when over 20% autopsies had been carried: out, and 1982-84 when the 
rate had dropped to around 10%. They attributed this difference "to 
the fact that by recommending mostly problem cases for autopsy, 
clinicians are actually referring the cases in which they err the 
most often, thereby increasing the percentage of incorrect 
diagnoses". 

Battle et al (1987) (the list of authors included Anderson) 
used Anderson's (1984) method for classifying clinical/necropsy 
discrepancies in a study of 2067 autopsies collected during 1984 
from 32 US university and community hospitals, with' an average 
autopsy rate of 29.6%. Based on all 6203 diagnoses, the discrepancy 
rates by class were 1:7.0%, 2:10.8%. 3:11.9% and 4: 11.1%. Based 
on the most serious discrepancies per person the rates by class were 
1:13.2%, 2:20.6%, 3:15.6% and 4:10.5%. Discrepancy rates were 
noted to be higher for community then university hospitals, for 
smaller than larger hospitals, for university hospitals with lower 
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then higher autopsy rates, for older than younger patients, and for 
females than males. No results were given specific to neoplasms. 

Based! on a sample of agricultural workers in Hungary first 
examined! in 1964-66 when they were aged 60 or older, Karolyi and! 
Karolyi (1991) compared necropsy records for the 144 persons why had 
died with death certificates made by attending physicians and by 
doctor-coroners. The paper was concerned with differences in 
distribution of causes of death as recorded in the 3 ways and did 
not give information on numbers of errors. Neoplasms were 
considered to be the underlying cause of death at necropsy in 25 
subjects, by the attending physician in 22 and by the doctor-coroner 
in 37. 

2.8 Differences between clinical and necropsy diagnoses 
b) Studies specifically mentioning lung cancer 

Wells (1923) investigated 3,712 necropsies, mainly for the 
period 1917-1922, from Cook County Hospital and the University of 
Chicago. Among these there were 545 cases of malignant disease. 
33% (178) of these had not been recognised as malignant tumours at 
all. Apart from the 367 cases correctly recognised as malignant 
tumours, there were an additional 33 cases diagnosed clinically but 
not found! at necropsy. The proportions of internal tumours seen at 
autopsy than were not recognised clinically (37.1%) was much higher 
than the corresponding proportion of external tumours. It should be 
noted that to the 178 cancers not recognized should be added a 
substantial additional number (I estimate about 70 from partial data 
provided) where the site of the malignancy was incorrectly 
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diagnosed. Wells provides data or accuracy of diagnosis of the more 
commonly occurring sites. Of 11 lung cancers only 1 was correctly 
diagnosed clinically. In 2 cases, the diagnosis was an intrathoracic 
tumour, in 4 pulmonary tuberculosis and in 1 pneumonia. 

Wells (1923) cites results from three earlier studies: 

(i) Reichelmann (1902) reported 711 carcinoma cases among a total 

of 7,790 necropsies conducted ini Berlin in 1895-1901. 22% 

(156) were not recognised as malignant diseases (regardless of 
site or tumour type) clinically, while 58 were diagnosed as 
cancer clinically when this condition was not present. 

(ii) Hofmann (date not given but before 1902) who based on hospital 
statistics in Keil showed an addition of 19.6% to the cancer 
figure through necropsy. 

(iii) Bashford (1905) reported 835 cancers found in autopsies 
conducted in London hospitals. 22% (152) were not recognised 
as malignant disease at all clinically, while 31 were 
incorrectly diagnosed as cancer clinically. 

Rigdon and Kirchoff (1961), in a historical review, note "that 
the problem of diagnosis of lung cancer was frequently discussed 
after 1834. By 1930 a marked improvement in the percentage of 
correct diagnoses had occurred; it was thought to be about 50 per 
cent correct in the practice of the better physicians, clinics and 
hospitals". They noted that the number of correct diagnoses had 
been reported by Ferenzy and Matalusy to be "5 per cent from 1896 to 
1900, 28.4 per cent from 1917 to 1925, and 50 per cent in 1925”. 

From the context it appears that the percentages refer to numbers 
diagnosed clinically as a proportion of numbers seen at autopsy. 
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Rosenblatt et al (1971a) cite Sehrt (1904) as reporting that, 
at the turn of the century, out of 178 cases of lung cancer seen at 
autopsy only 6 (3.4%) were reported clinically. 

Pohlen and Emerson (1942) collected records from ten general 
hospitals of 4,051 autopsied cases in which either upon autopsy, or 
by clinical statement of cause of death, or in the admission 
diagnosis to hospital, some form of malignant or unspecified tumour 
was mentioned. Among these cases were 3,462 in which the autopsy 
report showed some form of malignancy as primary cause of death, and' 
271 cases in which the malignant tumour, usually in a very early 
stage, caused no clinical symptoms and was incidentally discovered 
in the course of the autopsy as a contributory condition. Of the 
3,462 cases, 2,311 were correctly diagnosed clinically as to the 
existence, nature and site of the tumour. Of 321 lung cancers 
found to cause death at autopsy, 200 were correctly diagnosed 
clinically and 134 were also correctly diagnosed at admission to 
hospital. There were in addition 24 lung cancers considered as 
contributory causes at autopsy, and 12 diagnosed clinically not 
confirmed at autopsy. Metastases were seen for 81% of lung cancers, 
and the authors present data about the frequency of involvement of 
the various sites. Further tabulations are given in Pohlen and 
Emerson (1943), though these contain no additional information for 
lung cancer. 

Munck (1951) reviewed the clinical diagnosis for 1000 autopsies 
from the Municipal Hospitals and the Radium Centre in Aarhus. 67 
cases had an "incorrect diagnosis" (the principal disease not having 
been diagnosed at all), 49 had an "inadequate diagnosis" (there 
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being an essential disagreement between the clinical diagnosis and 
the autopsy findings) and 87 had an "almost correct diagnosis" (the 
principal disease but not its exact localization had been recognized: 
clinically, or vice versa), resulting in a total of 203 diagnoses 
that were not corret. In 33 of the 67 cases with an incorrect 
diagnosis the patient died within the first week after admission. 
For each specific cancer type (and for various other diseases) Munck 
presents data on the number found at autopsy, the number not 
diagnosed clinically and the number with a clinical diagnosis not 
confirmed. For lung cancer these numbers were, respectively, 20, 6 
and 2. 

O'Neal et al (1957) carried out various analyses based on all 
8,183 patients from Barnes Hospital autopsied in the Department of 
Pathology at Washington University during the years 1910 to 1954i. 
The sections of patients with a diagnosis of carcinoma of the lung 
were re-examined and the tumours histologically typed, or in 14 
cases reclassified as not being lung cancer. 301 patients with lung 
cancer remained. The number of lung cancers, as a proportion of 
total autopsies, rose from 0.7% in 1910-1919 to 5.4% in 1945-54, the 
rise being more evident in men than women. A correct clinical 
diagnosis was not made on 7 (100%) of the 68 patients with lung 
cancer autopsied prior to 1940 and on 40 (17%) of the 233 patients 
autopsied after 1940. Of the 47 patients, 32 were suspected to have 
a malignant tumour but not of the lung, 

Gwynne (1965) based an investigation on 1,657 necropsies 
conducted in various New Zealand hospitals in 1953 to 1964. A total 
of 447 cancers were discovered among 436 individuals, with cancer 
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of the bronchus being most frequent at 72 cases. Of these 72, 46 
were diagnosed correctly clinically, and 26 were diagnosed 
incorrectly. For 4 of these the primary site had been incorrectly 
diagnosed, for 7 a malignancy had been diagnosed but the primary 
site had been considered unknown before autopsy, and for 15 no 
malignancy had been diagnosed. In 19 of the necropsies, malignancy 
had been diagnosed clinically when none was found at necropsy. 2 of 
these were misdiagnosed lung cancer. 

Heasman and Lipworth (1966) describe a study involving 75 
hospitals in England 1 and Wales in 1959. For every patient dying in 
a 6 month period, a dummy death: certificate was completed by a 
clinician in close clinical contact with the case. Then (providing 
the relative agreed) an autopsy was to be carried out and: a second: 
death certificate completed from the resultant findings.. Although 
in practice only 65% of autopsies were conducted, the percentage 
varying from 30 to 100% in individual hospitals, data were available 
for 9501 autopsies and the authors provide voluminous tables on 
numbers of clinical/autopsy disagreements of various types. For 
primary lung cancer, there were 227 cases where the autopsy and 
clinical diagnosis agreed, 190 cases seen only at autopsy, and 111 
where the clinical diagnosis was not confirmed by autopsy. Of the 
111 false positives, 48 were lung cancer unspecified as to whether 
primary or secondary by the pathologist, 22 were other neoplasms and 
40 other conditions. Of the 190 false negatives, 51 were lung 
cancer unspecified as to whether primary or secondary by the 
clinician, 4 were lung neoplasms with malignancy unspecified, 72 
were neoplasms of other sites and 62 were other conditions, and 1 
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was a primary lung cancer differeing on the 4th digit of the ICD. 
The total number of malignant neoplasms of all sites shown as the 
underlying cause of death was similar in the certificates completed 
ante-mortem (2281) and post-mortem (2376):, but in only 60% of the 
individual cases considered by the clinician to have died of 
malignant disease was the pathologist in full agreement as to cause 
and anatomical site. In roughly half of the remainder the death was 
certified after autopsy to a malignant condition of another site. 

In discussion Heasman and Lipworth note that "it is not 
disputed that a large part of the increase in recorded mortality 
from cancer of the lung has resulted from improved diagnosis. These 
data show that there is still considerable room for further 
improvement, and it is conceivable that this sort of investigation 
might be repeated and an estimate obtained of how much of the 
increse was been spurious". They refer to earlier studies, e.g. 
Gilliam (1955), which made efforts to make allowances for the amount 
of underdiagnosis, and which made the assumption! that the 
misdiagnosis arose from: other respiratory diseases. There is little 
doubt that this was to a certain extent true in the past, but it is 

certainly not true now . the misdiagnosis occurs firstly with 

other cancer sites and secondly with cerebro- and cardio-vascular 
lesions". 

Rosenblatt et al (1971a) surveyed patients discharged deceased 
from Doctors' Hospital New York between I960 and 1969. The 
discharge diagnoses were reviewed as were autopsy diagnoses where 
autopsies were carried out. There were 1,072 cases in which the 
primary cause of death was certified as some type of malignancy on 


Source: https://www.industrydocuments.ucsf.edu/docs/lsclOOOO 


2028470491 




-18- 


the basis of clinical diagnosis, 118 of which (11.0%) were 
classified as cancer of the lung. There were 455 autopsies in which 
the final diagnosis was some type of malignancy, 25 of which (5.5%) 
were classified as lung cancer. Of the 118 cases certified 
clinically, 56 were autopsied, and in 25 cases (45%) the diagnosis 
was confirmed, the remaining 31 being diagnosed as a tumour of 
another (or unknown) site. The rate of confirmation of the clinical 
diagnosis is very much lower than reported by other studies. No 
cases of lung cancer were found at autopsy but were not clinically 
diagnosed, again contrasting markedly with results from other 
studies. 

Rosenblatt et al (1971b) extended the study described in 
Rosenblatt et al (1971a) up to 1971, and considered all autopsies, 
totalling 1000. Of 139 cases of lung cancer certified clinically, 
61 were autopsied and in 27 the diagnosis was confirmed. Again no 
cases of lung cancer were found at autopsy that were not clinically 
diagnosed. 

Bauer and Robbins (1972) reviewed the clinical diagnosis 
corresponding to that for 2,734 autopsies conducted at the Boston 
City Hospital, between 1955 and 1965, which had disclosed cancer. 
Of the total of 3,008 cancers seen at autopsy, 797 (26.5%) were 
clinically undiagnosed. Of 446 lung cancers, 121 were unsuspected 
clinically and 98 misdiagnosed, a total incorrect of 219 (49.1%). 
163 of the 219 were fatal cancers. Bauer and Robbins also present 
similar data for all the 25 most common malignancies at autopsy. 
Among the total of 2,091 deaths from cancer, 327 (15.6%) were 
undiagnosed and 367 (17.6%) incompletely diagnosed. The authors 
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compared their findings with those of Wells (1923) and concluded! 
that "our study indicates that accurate clinical diagnosis of cancer 
in municipal hospitals are as much a problem today as they were a 
half-century ago". 

400 deaths occurred during 1970-71 in the Medical Department of 
Serafimerlasarettet in Stockholm, of which 383 were autopsied. 
Britton (1974a,b) compared diagnoses made by the same clinicians 
before and after autopsy. Overall the main cause of death diagnosed 
clinically was confirmed as correct in 57% of cases and as erroneous 
in 30%, it not being possible to make a definite diagnosis 
ante-mortem for the remaining 13%. Of the 113 errors, 28 were 
considered major, 25 intermediate and 60 minor. Clinical diagnoses 
of neoplasms were more seldom found to be erroneous than diagnoses 
of other groups of diseases. Of 50 cases of cancer diagnosed 
clinically, 48 were confirmed at autopsy, with a further 11 cases 
seen at autopsy not detected clinically. Of 10 cases of lung cancer 
diagnosed clinically, 9 were confirmed at autopsy, with a further 7 
cases seen at autopsy not detected clinically (3 considered! 
clinically to be cancer of another site, and 4 not to be cabcer). 
The author notes not being able to find any previous studies where 
diagnosis was made before and after autopsy and where all causes of 
death are dealt with. 

Hartveit (1977) describes results of a study in which, for each 
of 742 autopsies, the clinician had provided a diagnosis together 
with an opinion as to whether he was certain or uncertain of the 
diagnosis, and whether he considered it to be essential or 
desirable. In 19% of the 404 cases where the diagnosis was 
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considered certain, the macroscopic post-mortem diagnosis differed 
from the clinical diagnosis. In 35% of the 338 cases where the 
diagnosis was considered uncertain, a difference was seen. 
Differences in this context were based on the 17 main diagnostic 
groups of the 8th revision of IGD. For neoplasia, agreement was 
reached in 173 cases,, with 25 false positive clinical diagnoses made 
and 29 false negative. For lung cancer, agreement was reached in 39 
cases, with 4 false positives, and 10 false negatives. The authors 
point out that "lung cancer is still underdiagnosed, being the most 
frequent primary site to elude clinical diagnosis’". They also 
suggest that "the idea of selection of cases for autopsy should be 
replaced by selection of autopsies for microscopic investigation on 
the basis of the macroscopic post-mortem findings, and that 
"clinicians might profitably attend autopsies on patients in their 
sphere of interest that were not admitted under their care". 

Cechner et al (1980) described a study based on 14,074 
autopsies carried out over the period 1948 to 1973 in the University 
Hospitals of Cleveland, Ohio (where a total of 21,950 deaths had 
occurred). Among these decedents there were 490 cases of lung 
cancer diagnosed clinically or pathologically, of which 415 were 
analysed in detail, the clinical records of the remainder being lost 
or incomplete. The 415 were divided into 260 accurate (primary lung 
cancer found both at autopsy and clinically), 117 false negative 
(found at autopsy only) and 38 false positive (clinical diagnosis 
unconfirmed) . Of the 117 false negatives, 82 could have been 
detected clinically with existing methods, 31 were theoretically 
detectable and 4 were due to inaccurate judgement based on the data 
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collected. Of the 38 false positives, 23 were classified as 
doubtful and 15 as due to inaccurate judgement. Cechner et al found 
that the proportion of all cases found at autopsy for which smoking 
was reported was similar in cases found at autopsy as in those 
diagnosed clinically. However, the smoking data were extracted from 
hospital notes and were irregular and: non-specific. There was a 
large proportion of patients with no information on smoking in the 
notes. 

Cameron and McGoogan (1981a,b) compared clinical and autopsy 
diagnosis in 1152 patients from 

.....to be completed..... 

Of 134 cases of lung cancer diagnosed at autopsy, only 88 were 
detected clinically. There were also a further 15 cases considered 
to be lung cancer on clinical diagnosis, but disproved at autopsy. 
Data are also presented for a wide range of other cancers and other 
diseases. 

Gobbato et al (1982) reviewed the clinical diagnosis of 1405 
patients who died at the General Hospital of Trieste in 1974 and 
1978 and who had a malignant neoplasm shown at autopsy. In 761 
cases (54%) the clinical diagnosis described the site of the tumour 
correctly, in 267 (19%) the tumour was clinically suspected, and in 
377 (27%) it was neither diagnosed nor suspected. Corresponding 
percentages for lung tumours were 63%, 16% and 21%. 

Asnaes et al (1983), based on 266 deaths in 1974 in a Danish 
hospital in which autopsies were performed (85% of 312 consecutive 
deaths) compared cause of death as determined from clinical material 
only with that determined following autopsy. Based on a broad 
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classification, the clinician's diagnosis was confirmed as incorrect 
in 18% of cases. This ignored differences in site and type of 
malignant tumour. Bronchogenic carcinoma was diagnosed in 16 cases 
both at autopsy and at clinical diagnosis. There were also two 
individuals diagnosed as having bronchogenic carcinoma only at 
autopsy, and one diagnosed as having it only clinically. In their 
introduction they note that "many studies have shown that the cause 
of death will be stated erroneously in about one third of all cases 
If only the clinical information is considered". 

McFarlane et al (1986) conducted a study based on 153 
necropsies in which primary lung cancer was found at the Yale-New 
Haven Hospital between 1971 and 1982. They collected information 
from the hospital records on whether the lung cancer was diagnosed 
in life, whether primary sytmptoms were present, the extent of the 
patient's disease at the time of diagnosis and whether the patient 
smoked and, if so, how many per day. The study showed that the 
probability of a lung cancer being diagnosed in life was 
significantly higher if symptoms were present and if the lung cancer 
was automatically widespread. The study also showed that the 
probability was significantly higher if the patient was a smoker, 
particularly a heavy smoker. Thus the proportion of cases 
undiagnosed before necropsy were 16% (13/79): for heavy smokers, 30% 
(12/40) for moderate smokers, and 57% (12/21) for non smokers. The 
increased probability of being diagnosed: for smokers, as the authors 
note "suggests that smokers receive preferential consideration 
regarding the diagnosis of lung cancer". They conclude that "this 
detection bias can have adverse scientific consequences in depriving 
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non-smokers of suitable therapy, in leading to falsely highi 
estimates of the true magnitude of the smoking/lung cancer 
association, and in distracting etiologic attention from other 
agents that may cause lung cancer". The data presented allow one to 
estimate approximately the bias in the smoking/lung cancer 
relationship due to using clinical diagnoses. Thus if one wished to 
estimate the heavy smoking/non-smoking relative risk, a clinical 
study based on the cases diagnosed would observe a ratio of 66:9 
deaths, instead of the true (autopsy-based) relative risk of 79:21, 
thus overestimating relative risk by a factor of 1.95. The authors 
present a table showing an odds ratio of 6.8 comparing heavy smokers 
and non smokers, but this is relative odds of diagnosis which is not 
the same thing. 

Mollo et al (1986) selected a series of 970 cases with a 
clinical and/or post-mortem diagnosis of neoplastic disease as an 
underlying cause of death from autopsies performed in Turin in 1973 
to 1981. There were 551 cases in which the clinical diagnosis was 
completely correct, 162 where the malignancy had been missed 
clinically, 78 where a malignancy reported clinically had not been 
seen at autopsy, and 179 where the clinical diagnosis had wrongly 
given, the primary site of the malignancy. 99 cases of lung cancer 
were reported clinically of which 27 proved to be false positives. 
In addition there were a further 62 cases seen only at autopsy. 

Table 2 gives a summary of the main findings for lung cancer 
from the studies considered in each section showing the number of 
patients for which the lung cancer was confirmed, the number where 
it was seen at autopsy only and the number where the clinical 
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diagnosis was unconfirmed. Two rates are calculated, the proportion 
of autopsy diagnoses for which no lung cancer was reported 
clinically (false negative rate) and the proportion of clinical 
diagnoses for which no lung cancer was reported at autopsy (false 
positive rate). Also given is the factor by which numbers of lung 
cancers, as estimated clinically, would have to be multiplied to 
obtain numbers as estimated by autopsy (underestimation factor) . 
For some studies the two rates and the factor cannot all be 
estimated. Studies are presented in chronological order of 
reporting. 

It can be seen that with the striking exception of the study of 
Rosenblatt, whose findings bear no resemblance to anyone else's, the 


TABLE 2 


Difference between clinical and autopsy diagnosis of lung cancer 
Numbers of cancers 




Clinical 

Seen at 

False 

False 

Under 

Principal 


diagnosis 

autopsy 

negative 

positive 

estimatic 

author 

Year 

conf 

unconf 

only 

rate (%) 

rate (%) 

factor 



A 

B 

c : 

100C/(A+C) 

100B/CA+B) 

(A+C)/(A+E 

Sehrt 

1904 

6 

_ 

172 

96.6 

- 

Large 

Wells 

1923 

1 

- 

10 

90.9 

- 

Large 

Pohlen 

1942 

200 

12 

121 

37.7 

5.7 

1.51 

Munck 

1951 

14 

2 

6 

30.0 

12.5 

1.25 

O'Neal 

1957 

254 

- 

47 

15.6 

- 

- 

Gwynne 

1965 

46 

2 

26 

36.1 

4.2 

1.50 

Heasman 

1966 

227 

111 

190 

45.6 

32.8 

1.23 

Rosenblatt 

1971 

27 

34 

0 

0.0 

55.7 

0.44 

Bauer 

1972 

227 

- 

219 

49.1 

- 

- 

Britton 

1974 

9 

1 

7 

43.8 

10.0 

1.60 

Hartveit 

1977 

39 

4 

10 

20.4 

9.3 

1.14 

Cechner 

1980 

260 

38 

117 

31.0 

12.8 

1.27 

Cameron 

1981 

88 

15 

46 

34.3 

14.6 

1.30 

Gobbato 

1982 

- 

- 

- 

37.0 

- 

- 

Asnaes 

1983 

16 

1 

2 

11.1 

5.9 

1.06 

MeFarlane 

1986 

103 

- 

37 

26.4 

- 

- 

Mollo 

1986 

72 

27 

62 

46.3 

27.3 

1.35 
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false negative rate typically substantially exceeds the false 
positve rate, though even that is quite large in some studies. The 
studies by Sehrt and Wells suggest (to be confirmed by further 
references to come) that at the beginning of the century lung 
cancers were much less frequently diagnosed than they are now. 

2.9 Difference between necropsy and death certificate diagnosis 

Rigdon and Kirchoff (1963) selected 194 cases of malignancies 
from autopsy records made between 1945 and 1958 at the Department of 
Pathology, M.D. Anderson Hospital, Houston, and then obtained the 
cause of death as given on the death certificate. Thee were 38 
cases (listed in detail) in which the assignment of diagnoses for 
statistical tabulations after coding from death certificates was 
different from the death certificate or the postmortem diagnoses. 

Rigdbn and Kirchoff also cite an unpublished report by Korns 
and Lintz in 1955 which "concluded from a review of 500 autopsy 
protocols from five hospitals that there was an 11 to 20 per cent 
disagreement between the medical statements on death certificates 
and the pathologic findings at autopsy”. 

Kircher et al (1985) described a study in which a comparison 
was made of the underlying cause of death as recorded on the death 
certificate (DC), as based on a nosologically coded autopsy (NCA), 
and as reported by an independent pathologist on the basis of his 
own interpretation of the clinical and pathological material 
available in the autopsy protocol (CPC). The study was based on a 
representative sample of 272 autopsies taken from 3,884 autopsies 
out of 28,440 deaths in Connecticut during 1980. NCA and CPC 
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classifications were made blind of the result of DC. The major 
findings of the study related to comparison of the DG and NCA 
classifications. Of the 272 autopsies, 79 diagnosed as to the major 
cause (based on a 17 major category classification), and a further 
72 disagreed over the exact disease. The level of disagreement, at 
56%, was noted to be rather higher than found in a number of 
previous studies. Correlation between 1 NCA and CPC was better than 
that between DC and NCA. However, even here, out of the 272 deaths, 
there were 47 (17%) disagreements about the major disease category 
and 57 (21%) disagreements about the specific disease. No mention 
was made of lung cancer in the paper. 

Engel et al (1980) assessed the accuracy of certification of 
underlying cause of death in a study of 257 autopsied cases 
collected during 1970 at a hospital in Atlanta.. 108 (42%) of the 
cases were found to have the underlying cause of death improperly 
recorded, and would have altered mortality statistics. Of 83 deaths 
classified at autopsy as due to malignant neoplasms, 71 were 
classified as cancers on the death certificates, and there were a 
further 3 deaths classified as cancer on the death certificates but 
not confirmed by the autopsy findings. Of 9 cases of lung cancer 
diagnosed at autopsy, only four were recorded on the death 
certificates. 
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3. DEATH CERTIFICATES 

3.1 Reasons for errors in death certificates 

Angrlst (1958) pointed out a basic problem in death, 
certificates that is not related to any code or classification of 
disease. He observed that "during the very first year of use of the 
sealed confidential certificate in Manhattan (where no one but the 
physician and the certification clerk ever saw the certified cause 
of death) there was a 10 per cent drop in recording of 
arteriosclerotic heart disease and a corresponding increase in 
recording of alcoholism, syphilis, cancer and insanity on death 
certificates. 

Adelstein (1978) described four reasons for errors in death 
certificates: 

(i) doctors may conceal what they consider embarrassing conditions 
such as alcoholism 

(ii) coroners usually omit psychological antecedents when certifying 
suicide 

(iii) coroners' pathologists sometimes do not use the standard form 
for certifying cause of death 

(iv) the recording of pathological conditions may be in the wrong 
order, may contain redundant information, or may be wrong (as 
judged by subsequent scrutiny). These last errors may indeed: 
be the result of relegating the job of certifying to the most 
junior doctor without guidance. 

However, he was of the opinion that they affect a relatively small 
number of certificates, and the errors are not as serious for 
research and statistics as would appear at first sight. 
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Adelstein noted that "we should tackle administrative 
weaknesses such as failure of pathologists to state explicitly 
causes of death, failure to update after necropsy, and relegation of 
completion to junior doctors without instruction". 

French et al (1978) points out that a poor correlation between 
the death certificate and hospital notes "can only mean that 
clinicians do not understand the reports that they receive, or have 
not attended the necropsy". They recommend that "clinicians should 
attend necropsies and talk to pathologists". 

3.2 Variation in death certification practices 

Diehl and Gau (1982) sent fictitious case history summaries for 
10 "cases” to each of 123 British general practitioners and 
housemen, and asked them to complete death certificates. No 
significant variation in the diagnostic groupings reported was found 
according the doctors 7 region, type of practice, place of medical 
training, sex or year of qualification. Doctors qualifying before 
1955, however, appeared more inclined than their younger colleagues 
to list stomach cancer on the death certificate. (The sample size 
of this study seems too small to come to any reliable conclusions.) 

Knight (1986) notes that "there is no doubt that the standard 
of death certification has fallen in recent years" and that "this 
applies not only to the accuracy of the pathological diagnoses, but 
to the actual semantics of the entry on the certificates, where the 
frequent illogicality of the wording can only be ascribed to 
carelessness and lack of understanding". 
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